The purpose of the present study was to develop an objective index of cognitive slippage, an important sign of vulnerability to schizophrenia. Recent evidence indicating that schizophrenics often fail to consider the needs of their listeners may reflect such a cognitive deficit. In a previous investigation, two sets of multiple-choice test items that presumably tap this problem were developed. Unfortunately, the two sets of items were not equated with regard to variables affecting discriminating power. In the present study, new items were developed, and subsets of each type were matched for mean and distribution of item difficulty and for reliability. The tests were then administered to 37 schizophrenics, 22 patients with affective disorders, and a further sample of 38 normal subjects. The difference scores (for the two types of items) of the schizophrenic patients were greater than those of normal subjects, but the schizophrenics did not differ from the affectively disordered patients. Thus, the previously developed procedure does seem to reflect a genuine cognitive problem rather than a mere statistical artifact. On the other hand, the problem is also observed in some patients with affective disorders that are presumably not part of the schizophrenic spectrum. The value of the tasks will depend on their relationship to other measures of schizotypic traits such as anhedonia.
The model of schizophrenia that fits most comfortably with currently available data was originally formulated by Meehl (1962) . He proposed that certain individuals may inherit a defect in neural integration (schizotaxia). In interaction with inevitable social learning experiences, this defect leads to a particular form of personality organization, or schizotypy. Schizotypes are individuals considered vulnerable to schizophrenia. Given stressful environmental circumstances, a small subset of such individuals will eventually decompensate to the level of an acute schizophrenic experience. If schizotypes could be reliably identified, it might be possible to develop treatment programs aimed at the prevention of the disorder.
How can we identify a schizotype? Meehl postulated four principal signs that are common characteristics of both schizotypy and schizophrenia: cognitive slippage, interpersonal aversiveness, anhedonia, and ambivalence. All of these signs were taken to be quasipathognomonic, but cognitive slippage was considered "the diagnostic bell ringer." Cognitive slippage is, by design, a loosely defined construct. In its broadest sense, it refers to errors in thinking and is closely related to Bleuler's notion of loosening of associations. Subtle errors in verbal communication represent one of its more common forms. The schizotype's speech is grammatically correct, yet it leaves the listener with the feeling that "this individual somehow speaks differently, strangely, oddly, or unusually, but I don't know just why I say that" (Meehl, Note 1, p. 31) . These elements of cognitive slippage are easily identified clinically but difficult to define empirically. In 204 addition to the subjective feeling of the listener, Meehl allowed for the possibility of measuring cognitive slippage with psychometric devices. Such measures would undoubtedly lend a useful degree of objectivity to the assessment of schizotypy, but Meehl was reluctant to give them much weight because currently available tests were insufficiently subtle. His judgment was well founded. A recent report from Mednick and Schulsinger's high-risk project (Griffith, Mednick, Schulsinger, & Diderichsen, 1980) indicates that premorbid performance on simple word-association tasks did not distinguish between subjects in the risk group who later became schizophrenic and those who did not.
Recent developments in research with adult schizophrenics may allow for the development of more subtle, precise measures of cognitive slippage. Although schizophrenics seem to appreciate and utilize grammatical rules and structures (e.g., Carpenter, 1976; Pogue-Geile & Oltmanns, 1980; Rochester, Harris, & Seeman, 1973) , they exhibit other types of communication problems. Several studies utilizing a passwordtype communication task have indicated that schizophrenics' difficulty involves their failure to consider the needs of their listener. In this task, one subject, the speaker, is shown a pair of words, one of which has been designated as the referent. The speaker is instructed to produce a one-word clue that will allow another subject, the listener, to determine which word in the pair is the referent. Cohen and Camhi (1967) found that schizophrenics are adequate listeners but inefficient speakers. In further work using a task that required longer verbal responses, Cohen and his colleagues were able to demonstrate that schizophrenics fail to edit out responses that will be confusing to other people (Cohen, Nachmani, & Rosenberg, 1974; Kantorowitz & Cohen, 1977) . Similar deficiencies have been identified in schizophrenics' speech during less structured conversations (e.g., Rochester & Martin, 1979) . These two lines of investigation suggest that the communication difficulties encountered by some schizophrenics stem from their failure to consider and supply information that will be required by the listener.
An objective index of this problem might be used to measure cognitive slippage in high-risk studies and other investigations concerned with vulnerability to schizophrenia. Unfortunately, the procedures employed by Rochester and Cohen are time consuming and difficult to score. A practical alternative may be found in a study reported by Smith (1970) . Extending the work of Cohen and Camhi (1967) , Smith developed a forcedchoice referent communication task. Each item in this task presents the subject with a pair of words, one of which is designated as the referent. Two clues are provided, and the subject is asked to indicate which clue distinguishes most clearly between the referent and the nonreferent. Smith designed two types of items: Type 1 and Type 2 items differed with regard to the associative relationships between the referent word and the two clues from which the subject must choose. The examples in Table 1 illustrate this distinction. In a Type 1 item, the correct clue is more closely associated with the referent than is the incorrect clue. In a Type 2 item, the incorrect clue is more closely associated with the referent than is the cor- • Referent. b These are the best responses since they are more strongly associated with the referent than with the nonreferent.°
The association between this clue and the referent is stronger than the association between the other clue and the referent. rect clue. This difference in structure produces a difference in the way the two types of items may be solved. A Type 1 item may be solved simply by comparing the two clues as to their strength of association with the referent and then choosing the closer associate. On the other hand, in order to solve a Type 2 item, the subject must bear in mind the task of the hypothetical listener who receives only one clue and must examine the relationship of the clue to each member of the word pair. Type 1 items can be solved without going through this comparison process, but Type 2 items cannot. Therefore, the difference between performance on Type 1 and Type 2 items may be considered an index of the failure to consider the needs of the listener. Smith found that this difference was greater for schizophrenics than for normal subjects.
Smith's task has several appealing characteristics. It is easily administered and can be easily scored. It also permits the demonstration of a differential deficit. In other words, the task depends on more than the simple demonstration that schizophrenics perform less adequately than some other group. It is the difference between performance on the two types of items, rather than overall accuracy, that is of primary interest.
In addition to these advantages, Smith's task suffers from one major deficiency: The two sets of items were not matched on variables affecting discriminating power. For example, there were more Type 2 items than Type 1 items, so the Type 2 subtest may have been more reliable than the Type 1 subtest. It is therefore possible that the Type 2 subtest possessed greater discriminating power and that the observed differential deficit may have been an artifact of the statistical properties of the two subtests (Chapman & Chapman, 1973 .
The purpose of the present study was to develop groups of Type 1 and Type 2 items that were matched on variables affecting discriminating power. These two tests were then administered to a group of schizophrenics to determine whether Smith's results were the product of differences in the cognitive abilities of schizophrenics and normal subjects or a reflection of the respective discriminating powers of the Type 1 and Type 2 subtests. A group of affectively disordered patients was also tested. Since previous studies of referential communication have not included nonschizophrenic psychiatric patients, the specificity of such problems has not been determined. In the present study, we sought to determine whether the relative inability to solve Type 2 items was associated generally with functional psychosis or specifically with schizophrenia.
Method

Test Development
Test development began with the generation of 122 new items that appeared intuitively to fit the requirements for either Type 1 or Type 2 items as they were conceived by Smith. 1 This item pool included 65 tentative Type 1 items and 57 tentative Type 2 items. Empirical procedures were then used to verify two important features of each item: (a) the superiority of the correct clue in leading potential listeners to choose the referent rather than the nonreferent and (b) the relative associative strengths between the referent word and the two clue words.
The values of the clue words were determined by providing subjects with items in the following form:
The subjects were asked to imagine that their partner had given them the clue "dentist" in order to indicate one of the two members of the word pair. Their task was to guess which of the two words had been intended by their partner. Since each potential item had to be rated twice (once for each of the clue words), two different lists of 122 such items were constructed, with half of the clues in each list being those that seemed intuitively to be correct. These lists were then rated by a total of 258 undergraduate subjects. Two criteria were established for the retention of an item: (a) Seventy percent or more of the students chose the referent over the nonreferent when they were given the correct clue, and (b) no more than 60%, nor less than 40%, of the students chose the referent when they were given the incorrect clue. Thus, in each item, the correct clue would lead more subjects to choose the referent word, and the incorrect clue would present the potential listener with an ambiguous stimulus. 1 Associative norms supplied by Seymour Rosenberg and Bertram Cohen and by Paul Blaney were used in the selection of tentative items. We are grateful to these investigators for their assistance. Unfortunately, the original items constructed and employed by Smith are no longer available and therefore could not be used in the present study. A list of the final items used in the present study is available upon request from the second author.
The associative relationship between the referent and the clue words was determined in a similar manner. For each of the 122 potential items, 131 undergraduate students were provided with the referent and with both clue words in the following format: Drill dentist parade
The students were asked to judge which clue was more closely related to, or formed a better pair with, the referent. The percentage of subjects who chose a particular clue over its alternative was taken as an index of the relative closeness of association between that clue and the referent word. If the percentage of subjects who chose the correct clue was large, the item (in its complete form) was considered to be a Type 1 item. If the percentage choosing the incorrect clue was large, the item was called a Type 2 item. The median percentage of students who selected the correct clue as being more closely associated with the referent was .65 (range of .57-.S4) for the final Type 1 items and .29 (range of .11-.42) for the final Type 2 items. If less than 56% of the students picked one of the clues as a closer associate, the item was eliminated because it was not a clear Type 1 or Type 2 item. Items in which more than 93% of the students chose a particular clue were also eliminated because the item would be too easy. These two procedures led to the selection of a final pool of 84 items (32 Type 1 and 52 Type 2) that met the criteria outlined above. From this pool, we then sought to identify subgroups of Type 1 and Type 2 items that were matched with regard to discriminating power. For this purpose, another sample of 110 subjects was recruited from a variety of community groups, including members of three local churches, firemen, members of a weight reduction group, and a few undergraduate students. Following the recommendations of Chapman and Chapman (1974) , our goal was to test subjects with a wide range of intellectual ability.
The 84 complete items were presented to these subjects as a multiple-choice test with the item format following that presented in Table 1 . Type 1 and Type 2 items were randomly interspersed within the test. The order of correct and incorrect clues within items was also varied randomly. The referent was underlined and was always presented on the left. Subjects were provided with the following instructions: "Imagine that you are playing a version of the television game, Password. Both you and your partner are given a pair of words, but only you know which one of the words is underlined. Your job is to help your partner figure out which word is the underlined one." They were further instructed to "pick the clue that would help your partner figure out which word is the underlined one." Two examples were provided on the cover sheet and explained in detail. The task of the listener was stressed, for example, "If you picked 'parade' [the incorrect clue] your partner could not tell whether 'drill' or 'march' was the underlined word."
The standardization sample was randomly divided into two different groups. Sample 1 consisted of 77 subjects whose mean age was 32.2 years (SD = 10.6) and mean number of years of education was 12.8 (SD -2.0). The scores of these subjects were used to select individual items of each form that seemed to be similar with regard to variables affecting discriminating power (i.e., difficulty, variability, and item-total correlations). Sample 2 consisted of 33 subjects whose mean age was 31.2 (SD = 9.3) and mean number of years of education was 13.1 (SD = 2.2). These subjects' scores were used to cross-validate the initial matching procedure.
On the basis of the scores obtained by subjects in the first standardization sample, 12 pairs of Type 1 and Type 2 items were selected. The statistical properties of these sets of items are presented in Table 2 . The Type 1 and Type 2 items were very closely matched with regard to mean item difficulty, variability of item difficulty, and reliability. The scores of the second standardization sample confirmed this matching process and indicated that the initial matching had not simply capitalized on measurement error.
Subjects
After the tests had been constructed, they were administered to three further groups of subjects: 37 schizophrenic patients, 22 patients with major affective disorders, and another group of 38 normal subjects. The patients were selected according to the Research Diagnostic Criteria (RDC; Spitzer, Endicott, & Robins, Note 2). Diagnoses were based on information collected during a structured interview following the Schedule for Affective Disorders and Schizophrenia (SADS; Spitzer & Endicott, Note 3) and on data culled from the patient's hospital record (e.g., mental status at admission and behavioral observations recorded by ward staff during the patient's hospitalization).
All of the schizophrenics met the RDC for definite schizophrenia. Twenty-three of these patients were currently hospitalized, and the remaining 14 were being treated as outpatients. In the group of affective disorders, 11 patients met the RDC for definite manic disorder, 9 patients met the RDC for definite major depressive disorder, and 2 patients met the RDC for definite minor depressive disorder. One of the manics and one of the major depressives were being treated as outpatients. The other patients in the affective group were all recent admissions to psychiatric hospitals.
Patients were excluded from the study if evidence was found of organic impairment, drug abuse, or alcoholism, or if they had received electroconvulsive therapy within the past 6 months. Thirty-six of the 37 schizophrenics were receiving neuroleptic medication. Many of the pa- The new group of normal subjects included 16 orthopedic patients from the Veterans Administration Hospital and 22 members of a local church. Relevant characteristics of all three groups are presented in Table 3 .
Materials
For this portion of the study, each of the 24 test items (12 Type 1 items and 12 Type 2 items) was printed on a separate 4 in. X 5 in. (10.2 cm X 12.8 cm) card. This presentation format was used instead of the multiplechoice format to ensure that the task was easily understood and to maintain the subject's attention. On each card, the referent and nonreferent word pair was printed in capital letters and the referent was underlined. The two clues were printed in lowercase letters below the word pair. Type 1 and Type 2 items were randomly interspersed throughout the deck of cards, and the order of correct and incorrect clues within items was varied randomly. All subjects received the same order of item presentation.
Procedure
The subjects were all tested individually. A sequence of practice items was completed before the test items were administered. The instructions began in the following manner:
We're going to play a game like the old TV show, Password. You get a card like this [handing the subject a card with two words, one of which is underlined: WARM COLD] and I get a card like this [showing the subject another card with the same two words, but neither is underlined]. I don't know which word is underlined, but you do. Your job is to make up a clue that will tell me which word is underlined. For this example, a good clue would be "sun," because the sun makes you warm. So if you said, "sun," I could look at this card and tell that you meant WARM was the underlined word. A bad clue would be "temperature," because then I couldn't tell which word you meant.
For the second practice item (CHAIR DESK), the subjects were encouraged to give their own clues. If the clue was appropriate, the experimenter said, "Yes, that's a good clue, because I can tell that CHAIR is the underlined word." The experimenter then mentioned the possible clue, "legs," and explained why it would be a bad clue. If the subject supplied a poor clue, the experimenter pointed out that she could not tell which was the underlined word using that clue and suggested "sit" as a good clue. These free-response practice items were followed by three multiple-choice practice items. As an introduction to these items, the experimenter explained that instead of making up their own clues, subjects were to pick one of the two clues that were already provided on the card. After receiving the instructions and solving all 3 final practice items correctly, the subject was shown the 24 test items in succession. For each item, the subject was asked to read aloud the clue that he or she had chosen as the best response.
Results
The scores of the manic and depressed patients were quite similar, particularly with regard to the magnitude of the difference between Type 1 and Type 2 items. Therefore, these patients were combined to form a single control group of affectively disordered patients. Their mean scores on Type 1 and Type 2 items, respectively, were: manics, 9.3 (SD = 2.6) and 8.5 (SD = 3.5); and depressives, 10.5 (SD = 1.3) and 9.4 (SD -3.0).
The scores for all three groups on Type 1 and Type 2 items are presented in Table  4 . The normal subjects' performance indicates that the change in format from 2 All of the previous studies concerning referent communication have also employed schizophrenics who were receiving neuroleptics (the one notable exception being the study by Cohen et al., 1974) . Results obtained in the present study may therefore be compared to the results of most earlier investigations, in particular the study by Smith (1970) , but the specific effect of antischizophrenic medication on referent communication skills has not been determined. Given indications that these drugs improve the patients' ability to communicate verbally (e.g., Cole, 1964) , we suspect that if medication has an effect it will be to reduce the chances of obtaining a significant difference between the schizophrenics and normal subjects.
paper-and-pencil to single-item presentation resulted in increased accuracy. Small differences in difficulty and variability also appeared between Type 1 and Type 2 items. The reliabilities of the two tasks were therefore recomputed using the performance of this new sample of 38 normal subjects. Using the Kuder-Richardson Formula 20, these values were .74 and .76 for Type 1 and Type 2 items, respectively. Thus, despite an overall change in difficulty level, the two tasks remained reasonably similar with regard to variables that affect discriminating power. 3 Our principal interest was in the magnitude of the difference between Type 1 and Type 2 items within groups. The Group X Task interaction was therefore analyzed by computing difference scores (Type 1 -Type 2) for each subject. The distributions of these difference scores for each group are presented in Table 5 . Nonparametric tests were used to compare the groups' scores because these distributions are skewed and because they lack homogeneity of variance. A Kruskal-Wallis one-way analysis of variance (ANOVA) indicated a significant main effect, H c (2) = 5.87, p = .054. The scores of individual groups were then compared using Mann-Whitney U tests. The comparison between schizophrenics and normal subjects was statistically significant, z = 2.48, p < .05, but the comparisons between affectively disordered patients and each of the other two groups fell short of significance.
Discussion
The two subtests used in the present study were designed to tap a specific cognitive deficit that had previously been shown to characterize schizophrenics' performance (Smith, 1970) . The solution of Type 2 items depended on a careful consideration of the task confronting a potential listener; the correct 
clue could only be determined by comparing the value of each clue in relation to the nonreferent, as well as to the referent, word. This ability to hold in mind the needs of a listener seems to present problems for schizophrenic patients, and it may play a central role in the development of verbal communication problems (Cohen, 1978; Rochester, 1978) .
Extensive pretesting ensured that potential items conformed to the associative structures that had been described by Smith and established that the clues which seemed, on an intuitive basis, to be correct would in fact be more useful to a listener. Following initial item development, a second round of testing was employed to select subsets of Type 1 and Type 2 items that were matched with regard to psychometric variables affecting discriminating power. The final sets of Type 1 and Type 2 items were then administered to groups of schizophrenic, affectively disordered, and normal subjects.
The difference between performance on Type 1 and Type 2 items was greater for schizophrenic patients than it was for normal subjects. This result indicates that the differential deficit initially reported by Smith was not simply an artifact of the psychometric properties of his two subtests. The unique properties of Type 2 items make them more difficult than Type 1 items for schizophrenic patients. It should be pointed out, however, that the cognitive abilities measured by this task need to be more specifically defined. Furthermore, the failure to distinguish clearly between schizophrenics and patients with affective disorders raises a serious question about the specificity of the relationship between schizophrenia and referent communication problems.
Given that the differential deficit observed on the referent communication task was not a psychometric artifact, it is now useful to ask more specifically what the task measures. Smith's original rationale for the development of Type 1 and Type 2 items was based on the model of communication proposed by Rosenberg and Cohen (1966) . According to this model, the task of the speaker in a referential situation consists of a sequence of two stages: sampling and comparison. The sampling stage involves the generation of a word that is associated with the referent stimulus. The comparison stage then involves a consideration of the associative relationship between the potential response and the referent and nonreferent stimuli. This sequential process is repeated until the speaker identifies a response that clearly distinguishes between the referent and the nonreferent. Data reported by Cohen and Camhi (1967) and Smith (1970) indicate that schizophrenics are able to perform both the sampling and comparison functions adequately if they are considered separately (e.g., when acting as a listener in a free-response task or when Type 1 multiple-choice items are being used). Their difficulty seems to be encountered in the integration of these two functions, which has come to be known as self-editing. In the performance of Type 2 items, the schizophrenics are less likely than normal subjects to consider the task of the person with whom they are trying to communicate; they are more likely to solve the item by choosing the strongest associate to the referent regardless of whether it distinguishes between the referent and the nonreferent.
Viewed in this light, the difference between Type 1 and Type 2 item performance is closely related to the kind of communication problem that Rochester and her colleagues have identified in samples of free speech obtained from thought-disordered schizophrenics (Rochester & Martin, 1979) . The disruptive quality of schizophrenics' speech was, in large part, attributable to the failure to provide the listener with adequate referents for noun phrases and to the use of ambiguous noun phrases. The parallel conclusions drawn by investigators working with structured self-editing tasks and those who have analyzed samples of free speech are striking and suggest that the tasks developed in the present study may tap an important aspect of cognitive processing that is closely related to the overt communication problems experienced by schizophrenic patients. If this relationship is genuine, then those subjects who show the greatest disparity between performance on Type 1 and Type 2 items should be most likely to produce verbal discourse that is disjointed and occasionally confusing. If performance on these singleitem tests is unrelated to overt speech problems, then the tests' relationship to schizophrenia is more obscure. This type of validity analysis ought to be performed before too many inferences are drawn about the meaning of schizophrenics' performance on these tasks.
The distinction between the performance of schizophrenics and patients with affective disorders also requires further comment. Previous studies of referent communication (e.g., Cohen & Camhi, 1967; Cohen et al., 1974; Kantorowitz & Cohen, 1977; Smith, 1970) and disordered speech (e.g., Martin & Rochester, 1975; Rochester, Martin, & Thurston, 1977) have relied on comparisons between schizophrenics and normal subjects. Therefore, it is not clear whether the performance patterns that distinguish schizophrenics and normal subjects are, in fact, unique to schizophrenia per se. The present results are ambiguous in this regard. Consider the distributions of difference scores presented in Table 5 . A difference score of 3 or greater could be established as the criterion for referent communication problems. This procedure would identify 27% of the schizophrenics and only 8% of the normal group as having such problems. It would also identify 14% of the affective patients. In fact, 3 of the 22 affective patients showed a difference score of 5 between Type 1 and Type 2 performance. The general conclusion must be that schizophrenics are more likely than other subjects to perform worse on Type 2 than on Type 1 items, but they are not the only patients who experience this difficulty.
What does this result say about the value of this task as a measure of cognitive slippage? According to Meehl, cognitive slippage js a prominent feature of schizotypy, but all schizotypes do not become schizophrenics. Some remain "compensated" and others may develop nonschizophrenic adjustment problems, which have come to be known as spectrum disorders (e.g., Shields, Heston, & Gottesman, 1975) . Thus, whereas the characteristic should be most common among schizophrenics, and it should also discriminate between schizophrenics and normal subjects, it might also be observed with some unknown frequency in nonschizophrenic groups. The observation that schizophrenics could not be distinguished from patients with affective disorders is nevertheless disturbing in the present instance. Although the notion of spectrum disorders is still controversial and the disorders belonging to this category have not been agreed upon, the most likely candidates include psychopathy, borderline personality, and various schizoid characteristics (Heston, 1970; Kety, Rosenthal, Wender, Schulsinger, & Jacobsen, 1976) . Affective disorders have not been prominently considered in this regard. In fact, genetic studies seem to indicate a fairly clear separation between schizophrenia and affective disorders (e.g., Winokur, Morrison, Clancy, & Crowe, 1972 ). The present results should therefore be taken as being equivocal in this regard, given the indefinite nature of the between-groups comparisons, as well as the ambiguity surrounding the notions of schizotypy and spectrum disorders.
The value of our referent communication tasks can perhaps best be determined by considering their relationship to other purported measures of schizotypic traits. Chapman and his colleagues have developed a measure of anhedonia that discriminates between schizophrenic and normal subjects (Chapman, Chapman, & Raulin, 1976) . Golden and Meehl (1979) have identified a set of MMPI items that can be used to classify individuals as either schizoid or nonschizoid, with this schizoid taxon being conceptually related to schizotypy. If these three measures are, in fact, valid indices of schizotypic characteristics, they ought to be more highly correlated with each other than with measures of other global constructs, such as intellectual ability and emotional adjustment. The validation of any of these measures could have important consequences in a number of areas of schizophrenia research. It would provide investigators with a reliable index, or set of indices, of phenotypic traits that are presumably more directly related to the schizogenotype than are the more obvious clinical symptoms of the disorder itself.
